Abstract: It is evident that there has been a rapid growth of electronic commerce and online shopping. Hence, this study examined the effect of selected antecedents and risk factors on online purchase behaviour in Malaysia under the premise of an adapted stimulus-organism-response (SOR) model. This study used a cross-sectional design to collect data from 330 selected respondents from Peninsular Malaysia. The findings revealed that the age of consumers, as well as perceived after-sales risk, financial risk, psychological risk, and social risk, had a significant effect on the online purchase behaviour in Malaysia. Apart from enriching the existing body of knowledge, this study offers several significant practical implications. Based on the findings, it is recommended that the government and online businesses should focus on Generation Y, who are known to be more tech-savvy, through policies and programmes in order to reduce the various types of perceived risks associated with online transactions. It is believed that this effort could enhance online consumerism among the residents of Malaysia.
Introduction
The growing use of information technology and the Internet, as well as the potential to provide easy and speedy consumer access to the diverse products directly from their sellers over the Internet, 24-hours-a-day, seven-days-a-week, regardless of their geographical location, has significantly contributed towards the popularity of online shopping as a form of electronic commerce [1] [2] [3] [4] . Moreover, online businesses can potentially obtain promising sales as a result of the unique economic feature of reaching vast consumers in a short period at a lower cost [2, 3, 5] . In Malaysia, online shopping has grown in every dimension and the recorded online retail transactions in 2011 were worth RM1.8 billion (70% more than the previous year), and are expected to reach RM22.6 billion by 2020 [3] .
Due to the intense and competitive nature of e-commerce markets, it is important to enhance the probability of website visits that could transform into purchases (purchasing behaviour) for the success of online business [5] . The advancements of the Internet have changed online purchase behaviour as a result of the changing dynamics that surround it [6] . According to Rahman and Mannan [7] , online purchase behaviour can be developed through the innovative use of Web technologies and online brand familiarity, which are currently growing at a rapid pace and eclipsing traditional buying processes. This phenomenon has caused the rapid market entry of numerous online sellers. The development of e-commerce has influenced online purchasing behaviour and this phenomenon has been highlighted in different studies including economic management, data mining, marketing, and forecasting [5] .
Internet shopping has become prevalent and it provides large reservoirs of market potential for e-commerce [2] , which calls for further investigation into the subject matter. There has been a relatively constant growth of customers' preferences towards online shopping [7] among many emerging economies, such as Malaysia [2] . Although a few previous studies have provided significant insights regarding the complexities of online markets, the existing literature on online purchasing behaviour is inadequate, particularly in the Malaysian context (see [2, 5] ). It is believed that the inadequate body of knowledge on online purchasing behaviour discouraged the local online businesses in Malaysia, which led to the withdrawal of Malaysia from the Top 30 Global Retail E-Commerce rankings in 2015, despite the flourishing e-commerce growth globally [2] . Thus, this study examined the effects of age, education, and risk factors on online purchasing behaviour in Malaysia. This study also bridges the gaps in the existing literature and provides information to the owners of online businesses so that they can better understand the determinants of consumer behaviour, which is a challenge due to the non-existence of physical interaction during transactions (i.e., virtual transactions).
Literature Review

SOR (Stimulus-Organism-Response) Model
This study referred to the SOR model, which comprises three elements: stimuli, organisms, and responses. This model assumes that an organism responds accordingly when exposed to external stimuli [8] . The model theorised that when people are exposed to external stimuli, their 'inner organism changes' precede their behavioural responses. The SOR framework has been adopted in consumer behavioural literature and it is also widely employed in marketing studies (see [9, 10] ). In the context of purchase behaviour, it could be propounded under the premise of SOR framework that the shopping environment contains stimuli that could influence the organisms (consumers) to approach or avoid a store [10] . The consumers under the SOR paradigm are perceived as 'organismic' machines which are presumed to react automatically towards stimuli [9] . In relation to adapting the SOR for the present study, the perceived risks associated with online purchase are considered as the "stimuli", the consumers' age and level of education as the dimensions of "organism", and the influence of online purchasing as the "response".
Overview of Online Shopping Context in Malaysia
In 2015, the Malaysian Communication and Multimedia Commission (MCMC) reported the total number of Internet users in Malaysia, which was 20.6 million [11] . The same report also highlighted that among online shoppers, 44.5% were 20 to 29 years old and 28.2% were 30 to 39 years old [11] . These statistics provide an insight into the development of e-commerce in Malaysia, specifically the online purchasing behaviour among the younger generations. Customers used the Internet to search for information such as product prices and ended up purchasing products at the brick-and-mortar stores. This phenomenon occurs due to the customers' concerns about online shopping. Several studies have highlighted the effects of perceived risk in regard to customers' online purchasing behaviour [12, 13] . Malaysian online consumers are concerned about seven types of risks (financial risk, product performance risk, time or convenience risk, privacy risk, psychological risk, social risk, and delivery risk) in online shopping [13] . The customers have security and privacy concerns, are unable to wait for a long time to receive the item, are fearful of paying extra for delivery costs, have previous experiences of bad service, and have a lack of confidence or skills [11] .
Customers' Demographics and Online Purchase Behaviour
In general, the consumer's information is one of the crucial antecedents of purchasing behaviour [7] . Different types of customers with different characteristics are expected to possess different behavioural rules and preferences, and customer classification is considered to be an important issue in studying online customer behaviour [5] . Thus, it is important to determine the customers' demographics such as age, gender, and education level when identifying the online buyers (or non-buyers) and their motivation for exploring online stores [5] . According to Pristiwa et al. [3] , individual characteristics such as age, gender, and income could influence the Internet users' behaviour. Farhana, Khan, and Noor [14] further confirmed that demographic constructs such as age, education level, and income have moderate impacts on the online buying decisions. A recent study by Rana and Tirtani [15] found that education has a negative relationship with impulse buying. Ghani and Jan [16] revealed that some demographic profile characteristics such as age have a negative association with impulse buying behaviour. The consumers' online purchase behaviour is dependent on their income, education, generational age, and consumption-related values that are relevant to the products before they decide to purchase online [17] . As a result, the following hypotheses are proposed: Hypothesis 1 (H1). Age has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 2 (H2).
Level of education has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Perceived Risk and Online Purchasing Behaviour
Since the introduction of the Internet, the growth of e-commerce has been incredibly rapid until the tragedy of the dotcom crash in 2000. That event revealed that e-commerce has both risks and benefits which need to be measured and considered [4] . According to Pristiwa et al. [3] , perceived risk and trust in online purchasing have different impacts on the purchase intention. Perceived risk is believed to inversely influence the consumers' attitude, which can positively affect the online purchase intentions [18] . Saw, Goh, and Isa [19] found that perceived risk has a significant negative relationship with online purchase intentions. The existing literature shows that the types of risks that are involved in online purchasing decisions include financial risks, product performance risk, convenience risk, time risk, health risk, product quality risk, after-sale risk, delivery risk, social and privacy risk, and psychological risks (see [19] [20] [21] [22] . A recent study by Thakur and Srivastava [22] found that financial risk and privacy risk are some of the risks faced by online shoppers. The fear that purchased products or services are in poor condition caused monetary losses as a result of bad purchase decisions. Besides that, customers who paid by credit card felt insecure about the confidentiality of their information [23] . Customers are afraid to shop online due to risks that they might get disappointed or frustrated if the product does not meet their expectations. Time or convenience risk is another risk that hinders customers from online shopping. Arif et al. [13] stated that risk happens when customers purchase a product that requires a long return process. Furthermore, Zheng et al. [24] and Arif et al. [13] defined social risk as the risk faced by online shoppers by evaluating their actions in purchasing a product. The perception can be positive or negative. Besides that, delivery risk occurs when customers face a long delivery process time or the products are damaged during the delivery process [14, 24] . The after-sale risk includes online retailers' problems, such as online retailers' image and trustworthiness, which are risks after purchasing products online [24, 25] . Table 1 summarises the variables of perceived risk which were studied by previous researchers. Hence, the following hypotheses are proposed:
Hypothesis 3 (H3). After-sale risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 4 (H4)
. Delivery risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 5 (H5).
Financial risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 6 (H6).
Privacy risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 7 (H7).
Product performance risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 8 (H8).
Psychological risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 9 (H9)
. Social risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Hypothesis 10 (H10).
Time or convenience risk has a negative effect on the online purchase behaviour among the online shoppers in Malaysia.
Methodology
This study employed a cross-sectional design and a quantitative approach to measure the effect of perceived risk towards online purchasing behaviour. Google Forms was used as a platform to gather the data due to the complimenting features of Google such as Docs Editor. Then, the data were imported into SPSS and PLS for further analysis. Partial least squares structural equation modelling, also known as PLS-SEM, is a variance-based structural equation modelling (SEM) approach. It is employed to analyse hypotheses. This approach enables the researchers to indirectly include latent constructs, which are measured by manifest variables or items [31] . PLS-SEM path modelling that uses SMARTPLS is suitable for conducting confirmatory factor analysis, which is more reliable and valid [32] .
Research Instrument
The questionnaire for the online survey was designed using simple and unbiased wordings so that the respondents could easily understand the questions. The questionnaire was designed using English and Malay languages to cater to the target respondents from multicultural races. As recommended by Brislin [33] , this study used back-to-back translation to provide an accurate and reliable translation and reduce possible translation errors. The items for the questionnaire (English version) were mostly adopted from previous studies (see Table 2 ) which were proofread by a proofreader. Then, they were translated into Malay by a senior teacher with a qualification in Malay language study. Then, some minor adjustments were made based on the expert's comments. A pilot test was conducted to check the content validity. Table 1 provides the summary of each variable and its sources. A seven-point Likert scale (very strongly disagree, strongly disagree, disagree, neutral, agree, strongly agree, and very strongly agree) was used for all of the variables. 
Sample Selection and Data Collection
The target respondents for this study were online buyers within the age group of 20 to 39 years old who have purchased online at least once in Malaysia. Online consumers aged 20 to 39 years old were selected for this study because this age group is willing to adopt new technologies and members of this age cohort have a high probability of participating in online shopping. The sample was university students who purchased any product online. The sample was selected using convenience sampling. This study uploaded the survey form to various Facebook pages, including the official page of 'Universiti Malaysia Kelantan' (after receiving the university's approval). To increase the visibility, all Facebook users viewing the message were encouraged to share the message and the link in all social platforms as appropriate. This study only managed to obtain data from a total of 330 respondents after presenting the research objectives and explaining the way the study may use the information collected.
Data Analysis Results
Descriptive Analysis
The demographic characteristics of the 330 respondents, including their age, gender, ethnicity, and occupation are presented in Table 3 .
Reliability and Validity
The Cronbach's alpha values for after-sale risk, delivery risk, privacy risk, product performance risk, psychological risk, social risk, time or convenience risk, and online purchasing behaviour were more than 0.7. For financial risk, the Cronbach's alpha value was 0.680. According to the explanation by Hair, Ringle, and Sarstedt [31] , this study considered all of the items to be reliable, as the Cronbach's alpha values for most of the indicators were more than 0.7. Table 4 shows the results for the evaluation of the measurement model. This study used composite reliability (CR) to measure the internal reliability. In measuring the convergent validity, this study employed average variance extracted (AVE), Fornell-Larcker criterion, and Heterotrait-Monotrait Ratio (HTMT) to measure the discriminant validity, as suggested by Hair et al. [35] . For the composite reliability, the indicators of this study have different loadings for all items with values higher than 0.7. It is believed that if the indicators' values for composite reliability are higher than 0.7 then they are considered reliable [29] . Convergent validity signifies that a set of indicators represents the same underlying construct, which can be demonstrated through their unidimensionality. Since the average variance extracted (AVE) values for all items were more than 0.5, it can be said that there was sufficient convergent validity for all items in this study [31] (see Table 4 ).
Moreover, the indicators are considered reliable if the absolute standardised outer loadings are higher than 0.7. Table 5 shows that all of the items that measure after-sale risk, delivery risk, financial risk, privacy risk, product performance risk, psychological risk, social risk, time or convenience risk, and online purchasing behaviour were more than 0.7. The cross-loading values were below the outer loadings, which suggested good discriminant validity. Experts have noted that the cross-loadings of the indicators should be examined to assess the discriminant validity [31] . The Fornell-Larcker criterion is used to assess the discriminant validity at the construct level. The Fornell-Larcker criterion in Table 4 could not detect any lack of discriminant validity. Furthermore, the Heterotrait-Monotrait Ratio (HTMT) is an estimate of the correlation between the constructs, which is parallel with the disattenuated construct score creation. By referring to the value of 0.9 as the threshold, this study concluded that there was no evidence for the lack of discriminant validity and all of the constructs fulfilled the criteria. 
Path Coefficients
Path coefficients can be used to estimate the path relationships in the structural model between the constructs of the model. Table 5 shows that the path coefficients between age, after-sale risk, financial risk, psychological risk, and social risk have a negative and statistically significant effect on the online purchase behaviour at the chosen 5% level of significance. On the other hand, education, privacy risk, product performance risk, and time or convenience risk have a negative and insignificant effect on the online purchase behaviour at the chosen 5% level of significance. The delivery risk has a positive and insignificant effect on the online purchase behaviour in Malaysia. Regarding the effect sizes (f 2 ) in Table 6 , it was found that age, after-sale risk, privacy risk, and psychological risk have small to medium effects on the online purchase behaviour. Education, product performance risk, delivery risk, and time or convenient risk have almost no effect on the online purchase behaviour, while financial risk and social have zero to small effects on the online purchase behaviour in Malaysia. 
Discussion
In order to extend the existing literature and enable online businesses to forecast consumers' purchasing behaviour, this study examined the effect of age, education, and perceived risk factors on the online purchasing behaviour in Malaysia. The findings revealed that the age of consumers has a negative and significant effect on the purchase behaviour online, which confirmed hypothesis one (H1). This finding is in agreement with the existing literature (see [3, 14, 17] ) indicating that consumers' demographics are significant predictors of their online behaviour. For hypothesis two (H2), this study found no significant effect of consumers' level of education on their online purchase behaviour. It is believed that the user-friendly designs and local language used by most online business platforms allowed the consumers, regardless of their education level, to access and purchase online products.
For the perceived risk factors, this study's findings are in line with previous studies (see [19, 20, 36] ), indicating that various risks associated with online transactions are significant determinants of the consumers' online purchasing behaviour in Malaysia. Specifically, after-sale risk has a significant negative effect on the online purchase behaviour, which confirmed hypothesis three (H3). The result of this study is consistent with Zhang et al. [30] regarding online shoppers' fear of the post-purchase phase, Where the customers are often concerned about product warrant after purchasing products online. For hypothesis four (H4), this study found no significant effect of delivery risk on online purchase behaviour. In the case of hypothesis five (H5), this study found a significant negative effect of financial risks on online purchase behaviour. The finding that financial risk is feared by Malaysians is supported by Arif et al. [13] . Malaysian shoppers are concerned about the overcharge of delivery fees. Dhanapal et al. [12] conducted a study on perceived risk and found that Malaysian online shoppers feared financial risks when shopping online.
For hypotheses six (H6) and seven (H7), the data did not allow us to conclude that privacy and product performance risk have significant influence on online purchase behaviour in Malaysia. The physiological and social dimensions of perceived risk factors have a significant negative effect on the online purchase behaviour, which confirmed hypotheses eight (H8) and nine (H9). The finding supports a previous study that claimed online consumers are concerned that their purchase might result in dissatisfaction or mental stress, such as loss of self-image and self-concept [26] . Customers who shop online might be influenced by considering individual values regarding the possibility of losing friendship(s), respect, and self-esteem when performing online shopping [34, 36] . For hypothesis (H10), this study failed to establish any significant association between time or convenience risk with the online purchase behaviour in Malaysia.
Conclusions
The e-commerce in Malaysia is still evolving and it is important to address factors that could influence online shopping behaviours [2] . Moreover, this study was motivated to examine the significant antecedents of online purchase behaviour in Malaysia due to the difficulty of online businesses in decoding their virtual consumers' behaviour as a result of the lack of physical interactions during transactions. Although there were several previous studies that examined the determinants of online purchasing from the perspective of developed countries, there were few studies done that considered the different dimensions of perceived risk in the context of emerging economies, such as in Malaysia. Thus, this study could contribute to the existing body of knowledge by enriching the information about the different types of risk in the Malaysian context. This study contributed to the SOR framework by examining the determinants of online purchase behaviour under its premise and extending its scope and applicability. In terms of practical implications, the insights of the focused areas from this study could support policymakers and online businesses by enabling them to concentrate on appropriate age groups and formulate policies and programmes that could reduce the different types of risks associated with online transactions. It is hoped that this study can help encourage and enhance online consumerism. Moreover, the researchers intended to contribute new ideas and knowledge to online consumers. This study might promote awareness on perceived risks when shopping online and the impacts of perceived risks. Furthermore, the findings can provide ideas for consumers to reduce their risks perception when shopping online.
In terms of limitations, it is acknowledged that we could not accommodate all the potentially relevant demographic variables that could have some degree of influence over the online purchase behaviour (for example, income level) in the present model. It is recommended that future researchers should extend the present model by integrating other relevant constructs. It could also be worthwhile for future work to extend the findings through cross-country studies in order to better understand the motivators of online purchases and national differences in virtual economy.
